Continuously changing climate and availability of different rice genotypes make it necessary to find optimum time of sowing as well as suitable variety for cultivation to get maximum productivity under a specific set of climatic conditions. A field study was carried out to search out the suitable rice transplanting time for four different coarse genotypes under the semi-arid environment of Faisalabad. The experiment was conducted at Agronomic Research Area, University of Agriculture, Faisalabad and was laid out in randomized complete block design (RCBD) with split plot arrangement keeping transplanting time in main plots while rice genotypes in subplots. Variability among treatments was measured by Fisher's ANOVA (P ≤ 5%) and LSD test was applied to compare the differences among treatments' means. The ANOVA indicated statistically significant differences among genotypes as well as transplanting dates irrespective of all studied traits while interactive effects of both were found to be non-significant. NIBGE-1 performed best with maximum paddy yield of 6.05 t/ha while KSK-434 performed poor with paddy yield of 2.78 t/ha. Increased paddy yield and yield related parameters of all rice genotypes were recorded where transplantation was done on 25 th of June.
Introduction
Rice (Oryza sativa L.) is the major crop in after wheat that feeds about half of the world and its share of Asian countries is 75% in total global rice production [1] .
Rice covers about 150 million hectares of land [2] . In Asia, it is the main dietary item of 3.5 billion people [3] . Therefore, increase in population will require 70 percent more rice in 2025 than it is consumed today [4] . Asia produces and consumes a huge part (90%) of world's rice [5] . Production of high quality basmati rice with good aroma achieves the domestic demand and also for exports [6] . Pakistan earned US$ 1.53 billion in rice exports and it contributes 3.2% in the value addition in agriculture and 0.7% of GDP [7] . Every day increasing urbanization and population in cities and villages increases the demand and consumption of rice worldwide [8] .
Among the different factors that are involved in decreasing the actual economic return than the potential of that genotype, less application of input, improper and poor management practices for obtaining economic yield such as lower plant population, defective application strategies and time of fertilizer and sowing time are the most imperative [9] . The age of seedling to be transplanted from nursery to field is one of the factors because early or late transplanting may face various types of a-biotic stresses. Rice plants require optimal temperature for anthesis, panicle emergence, panicle exertion from flag leaf sheath, maturity and almost all these phenological measures are highly influenced by the transplanting date and age of seedling [10] .
Time of transplanting also influences grain yield and a decline in rice yield was reported by delayed transplanting [11] . The optimum sowing date in direct seeded rice (DSR) plays a critical role due to three major reasons: improved vegetative growth, mitigation of low temperature stress and improved grain filling [12] . Early transplanting in rice increased tillering, plant height, grain weight and yield due to prolonged vegetative growth period [13] . Khakwani [14] also determined that rice transplanted from nursery to field at young seedling stages improves paddy yield, increases plant height and more grain straw ratio so, early transplanting is the only way to improve grain yield.
Bashir et al. [3] suggested that for coarse rice varieties the optimum sowing date is the key factor for getting maximum net income and yield as well as delay in sowing gradually reduces the yield. The present study was carried out to find the suitable time for transplanting of course rice from nursery to field under the 
Fertilization, Irrigation and Nursery Raising
Fertilizer was applied at (125:75:65 kg/ha N:P:K) using urea, diammonium 
Data Collection and Analysis
An area of 1 m 2 (two replicates from each plot) was selected randomly from each plot and total number of tillers, total number of productive tillers and number of non-productive tillers were counted manually at the time of harvest maturity.
The data were recorded from selected plants regarding plant height (cm), panicle length (cm) and branches/panicles was measured and then averaged. Data re- unit was weighed after harvesting the crop. After harvesting and threshing the clean rough (paddy) rice was air dried, bulked and weighed to record the kernel yield (t/ha). The harvest index was calculated as the ratio of grain yield to total (above ground) biological yield using the formula: HI = Economic yield/Biological yield × 100. Data collected was analyzed Fishers' analysis of variance and treatments means were compared by LSD test at probability level of 5% [15] .
Results
Fisher's analysis of variance of data recorded revealed statistically significant variations among the transplanting time for all measured parameters but non-significant for biological yield. The variation among the coarse rice genotypes was also statistically significant for all measured parameters but non-significant for harvest index. However, interaction between transplanting time and coarse rice genotypes was found statistically non-significant. The results showed that plant height decreased as transplanting time prolonged among all rice genotypes. The maximum plant height (76.95 cm) was observed in first transplanting date (25 th of June) (Table 1) . However, it remained statistically at par with all other transplanting dates except last one which was 10 th of August.
The minimum plant height (73.20 cm) was noted in those plots that were transplanted on 10 th of August ( Table 1 ). The maximum plant height (80.05 cm) was recorded by NIBGE-1 cultivar and it remained statistically at par with NIBGE-2 and KSK-133. However, the minimum plant height (71.43 cm) was noted in KSK-434 (Table 1) .
Non-productive tillers significantly increased with delay in transplanting. Table 1 ). The minimum harvest index (31.90%) was observed in those plots that were transplanted on 10 th of August (Table 1 ). Statistically significant variation was recorded among the biological yield of different rice genotypes but the harvest index was not significantly varied. The maximum 1000-kernel weight (109 g) was recorded in NIBGE-1 cultivar followed by NIBGE-2 (Table 1) . However, the minimum 1000-kernel weight (74.23 g) was noticed in KSK-434 cultivar. Among the genotypes, the maximum paddy yield (6.05 t/ha) and biological yield (26.61 t/ha) was recorded by NIBGE-1 cultivar followed by NIBGE-2 (Table 1) . However, the minimum paddy yield (2.78 t/ha) and biological yield (11.69 t/ha) was noticed in KSK-434 cultivar. However, the minimum biological yield (11.69 t/ha) in KSK-434 cultivar remained statistically at par with KSK-133 (Table 1 ).
Discussion
In the current study, it is obvious that transplanting times have influenced the most of yield contributing components of coarse rice genotypes, substantially.
Among transplanting dates, June 25 th planted crop produced higher 1000-kernel weight and paddy yield. While in the case of genotypes, NIBGE-1 performed better under agro-climatic conditions of Faisalabad. From the analysis of data, it is recommended that NIBGE-1 as coarse rice cultivar should be planted in end of June in order to obtain higher productivity under semi-arid environment of Faisalabad.
The genetic makeup of NIBGE-1 cultivar might have assisted it to perform well as compared to other cultivars. The possible reason for the difference in plant height in rice genotypes is genetic makeup. This result is in line with those reported by Ameen et al. [16] who reported significant difference in rice height due to different rice genotypes. However, interactive effect of transplanting dates and rice genotypes on plant height was statistically not similar. Plant height is a function of combined effects of genetic makeup of a plant, seed vigor, soil nutrient status and ecological conditions. Similarly, other possible reason for decreased in plant height is that average of minimum and maximum temperature predominant during seedling growth stage increased with delay in nursery sowing. Baloch et al. [17] and Safdar et al. [18] also observed increased in total number of tillers and productive tiller/m 2 with delay in transplanting time from planting. The tillering potential of rice is being controlled by specific genes, hormones and environmental conditions [19] . Li et al. [20] branches/panicle and panicle length [18] . Likewise, late transplanted rice confronted temperature stress free conditions during early seedling stage but high temperature stress during reproductive phase. This is also a possible reason of decrease in branches/panicle and panicle length with delay in transplanting time.
The 1000-seed weight is a very important trait for determining the grain yield of the crop. The 1000-kernel weight in rice is a genetic controlled trait and variety-specific attribute [21] and least influenced by environment [17] . Maximum grain weight was produced by rice seedlings that were transplanted on 15 th of July [14] . The early transplanted rice produced more photosynthates due to more interception of radiations and resultantly more accumulation of assimilates in kernels/grains gave heavier grains and high paddy yield. However, delay in transplanting would decrease the length of growing season which ultimately resulted in reduction of paddy yield due to lower production assimilates. Likewise, late transplanted rice confronted temperature stress free conditions during early seedling stage but high temperature stress during reproductive phase. This high temperature during reproductive phase shortened the grain filling period so that low paddy yield was resulted. Numerous transplanting dates and nitrogen levels significantly influences the yield and yield-contributing traits. Optimum transplanting date approximately enhanced greater than 10 t/ha paddy yields [22] . Early transplanted rice utilized the resources efficiently and produced high economic and biological yield ultimately higher harvest index. Harvest index was significantly affected by transplanting dates and varieties [23] . Enhanced grain and straw ratio is might be due to the healthier and optimum plant population, plant height, augmented crop growth rate (CGR) and net assimilation rate (NAR) which finally enhanced harvest index. In contrast, harvest index in rice was not significantly affected by planting date as reported by Soleymani and Shahrajabian, [24] . The difference in paddy yield of rice genotypes might be attributed with comparatively high genetic potential of NIBGE-1 cultivar. This cultivar also produced more yield contributing components and resultantly, higher paddy yield was observed. Total biomass production and its dispersal between grain and straw yield is a concern for the appraisal of crop performance.
It mainly depends on crop growth rate of a crop which regulates the maturity timing of the crop [25] .
Conclusion
In nut shell, delayed sowing and transplanting of rice hampered the rice panicle length, test weight and yield significantly. Last week of June is optimum for transplanting coarse rice varieties. While using newly approved varieties with high yield genetic potential like NIBGE-1 cultivar enhances yield and profitability under conventional rice production system of rice.
